Key indicators: single-crystal X-ray study; T = 298 K; mean (Mo-O) = 0.004 Å; disorder in main residue; R factor = 0.025; wR factor = 0.060; data-to-parameter ratio = 13.5.
The asymmetric unit of the title compound, Na 2 (MoO 2 ) 3 -(As 2 O 7 ) 2 , is composed of two cyclic MoAs 2 O 11 units and an MoO 6 corner-sharing octahedron. The anionic framework can be decomposed into two types of layers, viz. MoO 2 As 2 O 7 and Mo 2 As 2 O 14 , which use mixed Mo-O-As and As-O-Mo bridges to achieve a new three-dimensional structure with two types of large channels in which the Na + cations are located. Two O atoms are disordered and are located in two positions close to their initial positions with occupancy ratios of 0.612 (17):0.388 (17) and 0.703 (12):0.298 (12).
Related literature
For background to the search for new materials with open structures, see: Kierkegaard & Westerlund (1964) ; Lii et al. (1987) ; Guesdon et al. (1994) ; Masquelier et al. (1995) . In these materials, the association of XO 4 (X = P, As) tetrahedra and MO 6 (M = transition metal) octahedra forms covalent hybrid structures that delimit tunnels, see: Linnros (1970) ; Hammond & Barbier (1996) . For details of the preparation, see: Zid & Jouini (1996a,b) ; Zid et al. (1997 Zid et al. ( , 1998 ; Hajji et al. (2004) ; Hajji & Zid (2006); Ben Hlila et al. (2009) . For related structures, see: Averbuch-Pouchot (1988 , 1989 ; Zid et al. (2003) ; Lii & Wang (1989) ; Benhamada et al. (1992) . For the properties of related compounds, see: Marzouki et al. (2010) ; Ouerfelli et al. (2007) . For background to the bond-valence method, see: Brown & Altermatt (1985) .
Experimental
Crystal data 
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968 (Duisenberg, 1992; Macíček & Yordanov, 1992 ); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1998); software used to prepare material for publication: WinGX (Farrugia, 1999 (Kierkegaard & Westerlund, 1964; Lii et al., 1987; Guesdon et al., 1994; Masquelier et al., 1995) . In these materials, the association of XO 4 (X=P, As) tetrahedra and MO 6 (M= transition metal) octahedra forms covalent hybrid structures that delimit tunnels (Linnros, 1970; Hammond & Barbier, 1996) or interlayers favorable to the migration of cations. For instance, the junction between these polyhedra can develop new materials that could have properties associated with the ion mobility of metal cations. This area is far from being fully explored and represents a field of considerable activity including several disciplines. In this context the AMo-As-O (A = monovalent cation) systems were explored and several interesting phases: K 2 MoO 2 As 2 O 7 (Zid & Jouini, 1996a) , Rb 2 MoO 2 As 2 O 7 and K 2 MoO 2 (MoO 2 As 2 O 7 ) 2 (Zid & Jouini, 1996b) were characterized.
Herein, we describe the synthesis of a new material of monoclinic symmetry by solid state reaction. The method of preparation, structure determination by X-ray diffraction on single-crystal and physical properties are presented. The new Na 2 (MoO 2 ) 3 (As 2 O 7 ) 2 phase presents a three-dimensional framework. The asymmetric unit is built from two cyclic MoAs 2 O 11 units and MoO 6 corner-sharing octahedron (Fig. 1) . The anionic framework of Na 2 (MoO 2 ) 3 (As 2 O 7 ) 2 can be decomposed into two layers: the first found in the material K 2 MoO 2 (MoO 2 As 2 O 7 ) 2 (Zid & Jouini, 1996b) , and the second (Fig. 4) . Within these layers there are two types of channels, hexagonal or square sections, arranged in the [010] direction.
The anionic framework is constructed by the two types of layers previously described (Mo2O 2 As 2 O 7 )) ( (Fig. 4 ) using mixte Mo-O-As and As-O-Mo bridges leading to a new three-dimensional framework with large channels of two types where the Na + cations are located (Fig. 5 ). The average Mo-O, As-O and Na-O distances in the structure are consistent with those found in the literature (Zid et al., 1997; Hajji et al., 2004; Hajji & Zid, 2006; Ben Hlila et al., 2009) . In addition, the calculation of the various valence bonds (BVS) using empirical formula of Brown (Brown & Altermatt, 1985) confirms the expected values of ion charges: Mo1(5,967), Mo2(6,017), Mo3(6,021), As1(4,966), As2(4,990), As3(5,016), As4(4,981), Na1(0,606) and Na2(0,902 (Lii & Wang, 1989) ; A=Na (Benhamada et al., 1992) ). The combination of such layers can lead to different three-dimensional frameworks. The structure of K 2 MoO 2 (MoO 2 As 2 O 7 ) 2 (Zid & Jouini, 1996b ) was obtained by insertion of the MoO 2 group between MoO 2 As 2 O 7 layers, but in our case the two types of layers in Na 2 (MoO 2 ) 3 (As 2 O 7 ) 2 are connected directly by mixed Mo-O-As and As-O-Mo bridges. In order to use the structural data obtained which are in favor of a good ion mobility and related to physicochemical properties and in particular ionic conduction, measurements of resistance as a function of temperature were carried out using an impedance analyzer of type HP4192A of a pure sample compacted in pellet and having a geometric factor of (e/s=0,017 cm These results show that this material has an activation energy of 0,79 eV and a conductivity of 4,294 10 -5 S.cm -1 at 793 K indicating that the material can be classified as a mild ionic conductor. These results are comparable to those found in the literature for compounds with cobalt (Marzouki et al., 2010) and iron (Ouerfelli et al., 2007) .
Experimental
The crystals of the Na 2 (MoO 2 ) 3 (As 2 O 7 ) 2 phase were obtained from the reagents: (NH 4 ) 2 Mo 4 O 13 (Fluka, 69858), NH 4 H 2 AsO 4 (prepared in the laboratory, ASTM 01-775) and Na 2 CO 3 (Prolabo, 27778) taken in Na: Mo: As molar ratio of 2: 3: 4. The finely ground mixture was preheated in air at 623 K to remove volatile compounds. It was then heated, in steps of 100 degrees followed by grinding to a temperature close to the melting point 828 K. The mixture was then left at this temperature for one week to promote germination and growth of crystals. The final residue was subjected to cooling first a slow (5°/half-day at 778 K) and a second faster (50°/h) to room temperature. Yellow crystals of sufficient size for the measurements of intensities, were separated from refluxing water. A qualitative analysis of a selected crystal by scanning electron microscopy (S.E.M) of the type FEI Quanta 200 under polarizing microscope, confirmed the presence of different chemical elements expected: As, Mo, Na and oxygen.
Refinement
In the final refinement, examination of the Fourier-Difference reveals the presence of two peaks which are close to the oxygen atoms O19 and O20. In addition, the thermal motion of these atoms is relatively high, so each oxygen atom is distribute between two positions with variable occupancy ratios satisfying the condition of electrical neutrality of the material. For this, the use of two conditions SUMP and EADP allowed by the SHELX program is necessary. The ellipsoids of the atoms considered are better defined.
Computing details
Data collection: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992 ); cell refinement: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1998); software used to prepare material for publication: WinGX (Farrugia, 1999) .
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Figure 1
The asymmetric unit of Na 2 (MoO 2 ) 3 (As 2 O 7 ) 2 . Displacement ellipsoids are drawn at the 50% probability level. Projection of structure according to c axis, showing the channel where Na + cations are located.
Disodium tris(dioxidomolybdenum) bis(diarsenate)
